The cultivated strawberry, Fragaria x ananassa (Fragaria spp.) is the most 23 economically important global soft fruit. Phytophthora cactorum, a water-borne 24 oomycete causes economic losses in strawberry production globally. A bi-parental 25 cross of octoploid cultivated strawberry segregating for resistance to P. cactorum, 26 the causative agent of crown rot disease, was screened using artificial inoculation. 27 Multiple resistance quantitative trait loci (QTL) were identified and mapped. Three Genome-wide association study 289 A preliminary genome-wide association study was performed using historic crown rot 290 score data of strawberry accessions, collected between 1995-2017, using a mixture 291 of two P. cactorum isolates each year : pre-2006 -isolates P371 and P372, 2006-292 2009 -isolates P412 and P413, 2010-2011 -isolates P412 and P407 and 2012-293 2017-isolates P404 and P416. 294 SNPs showing at least 5% minor allele frequency were assessed for association with 296 resistance to crown rot in the 114 strawberry accessions using both PLINK 39 
QTL analysis

331
QTL mapping revealed 15 QTL significantly associated with resistance to P.
332
cactorum isolate P414, located on chromosomes 1, 2, 3, 5, 6 and 7 (p<0.01; Figure   333 1a and Table 1 ). The most significant marker associated with each QTL is shown in 334 percentage effect of the 12 individual QTLs ranged from 4.2 -13.3% (Table S1 ).
372
The three largest effect QTL, FaRPc6C, FaRPc6D and FaRPc7D, accounted for 373 10.1%, 13.3% and 12.4%, respectively and explained a total of 35.8% of the 374 variation observed. The predicted means were plotted against observed average 375 scores and were found to be positively correlated, r 2 = 0.63 ( Figure 2 ).
377
The Bonferroni correction was calculated to be 0.01/15 = 0.00066 and plotted as -378 log 10 (0.00066) on the QTL analysis results ( Figure 1a and 1b, grey dashed lines).
379
Using the IStraw90 markers, five QTL cross this threshold; FaRPc1B, 380 FaRPc6C, FaRPc6D and FaRPc7D, whereas only four cross the threshold using (Table S3) . interactions between the host and the pathogen by studying both the host and the 533 pathogen in greater detail.
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